MAKING PLATE WORKPIECE WITH REGIONS OF DIFFERENT THICKNESS 



SPECIFICATION 

FIELD OF THE INVENTION 

The present invention relates to the manufacture of a 
plate workpiece with regions of different thickness. More 
particularly this invention concerns a method of and apparatus 
for making a motor vehicle part regions of reduced thickness so 
as to reduce weight and regions of considerable thickness for 
strength. 

BACKGROUND OF THE INVENTION 

In the production of various construction elements, for 
instance the A-, B-, and C-columns in a motor vehicle as well as 
in shock absorbers and their support struts/ roof beams , side 
frame elements , and spring arms it is often desirable for the 
element to have regions of different thickness. The thicker 
regions provide strength where needed while the thinner regions 
make the part as light as possible. 

At one time this was most simply accomplished by 
laminating together metal plates as so-called tailored blanks. 
Such construction is difficult and delamination is always a 
problem leading to failure of the part. 
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Accordingly German 4,231,213 of R. Hansen et al 
proposes making the part from a flat plate having a starting 
thickness equal to the thickest part of the finished workpiece. 
The thick plate is deformed and machined so that its thickness is 
5 reduced everywhere except where it needs to be thick. Such a 

system is difficult because the thin regions of often account for 
most of the area of the workpiece, so the work reducing all this 
area to the desired thickness is considerable. 

In another system described in German 100 63 040 of H. 

10 Knaup a car part is made by compressing a workpiece to form a 

bump in it, then the workpiece is machined at the bumps to reduce 
its thickness. Such a system uses a great deal of material, in 
act reducing much of the workpiece to chips or powder. In 
addition it requires multiple steps, deforming and machining for 

is instance, to create the desired end product. It is extremely 
inefficient for the production of a workpiece only a small 
portion of which needs to be thick. 

OBJECTS OF THE INVENTION 

It is therefore an object of the present invention to 
20 provide an improved method and apparatus for making a workpiece 
with regions of different thickness. 

Another object is the provision of such an improved 
method and apparatus for making a workpiece with regions of 
different thickness which overcome the above-giv n disadvantages, 
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that is which is a simple one- step operation that wastes little 
or none of the material of the starting blank. 

SUMMARY OF THE INVENTION 

A method of making a part with regions of different 

5 thickness from a plate workpiece having a pair of substantially 
parallel plate faces. According to the invention the workpiece 
is fitted between a surface of a die and a substantially parallel 
surface of a punch. The die is formed at its surface with an 
opening. Then the die and the punch are relatively shifted 

10 parallel to the surfaces and faces and so as to compress the 
workpiece parallel to its faces to extrude the workpiece 
transversely into the opening in the die surface, thereby 
creating a region of greater thickness. Normally the punch is 
moved relative to the die, although it is within the scope of the 

is invention to hold the punch stationary and move the die, or move 
both the punch and the die. 

Thus with the system of this invention, rather than 
reducing the workpiece thickness where the finished part is 
supposed to be thin, the thickness is increased where it needs to 

20 be thick. Since normally a part has to be thick in a few 

locations, the inventive method is substantially simpler and 
easier than the prior-art methods. No material is lost from the 
workpiece, so it is very efficient in this regard. The die can 
have several openings so that the workpiece is thickened in 
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several locations/ but in any case th workpiece has a starting 
thickness that is the same as the thinnest regions of the 
finished part. The finished part can have, for instance, a 
thickened annular edge and one or more thickened regions forming 

5 stiffening ribs extending across it. A flange can be formed on 
one part of a workpiece. It is possible to produce a finished 
part of a shape that could not be made by standard through-die 
xtrusion or rolling. 

The plate faces are in full surface contact with the 

10 die and punch surfaces except at the opening. In addition the 
die surface is smoother than the punch surface so that the 
workpiece sticks to the punch and slides on the die because the 
coefficient of friction between the plate and the die is less 
than that between the plate and the punch. 

15 The plate can be thickened according to the invention 

immediately after being cut. Thus it passes directly from an 
automatic plate cutting machine to a thickening apparatus 
carrying out the method of this invention. 

It is further possible according to the invention to 

20 heat the plate workpiece before fitting it to the die and punch. 
This can be done by providing a heater right in the die and/or 
punch. Alternately the workpiece can be heated in an oven and 
then immediately subjected to the compression/ thickening step of 
this invention. Hardening can take right in the thickening 

25 apparatus so the finished part has an exactly det rmined shape. 
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The part according to the invention is very strong 
since the crystalline structure of the metal, normally steel or 
aluminum, is continuous at the margins of the thickened regions. 
In fact the grain structure has a shape conforming to the 
5 exterior surface, not the broken one produced by machining away 
the workpiece at the thin regions. As a result when the part is 
used in a motor vehicle it has excellent crash resistance, that 
is will retain strength even in an accident when it is severely 
stressed. 

10 BRIEF DESCRIPTION OF THE DRAWING 

The above and other objects, features, and advantages 
will become more readily apparent from the following description, 
reference being made to the accompanying drawing in which: 

FIGS. 1 and 2 are schematic sectional views 
is illustrating the method and apparatus of this invention before 
and after shaping a workpiece; 

FIG. 3 is a perspective view of a finished workpiece 
according to the invention; 

FIGS. 4 and 5 are cross sections taken along lines 
20 IV- IV and V-V of FIG. 3; 

FIG. 6 is a large-scale section through a prior-art 
weld joint; and 

FIG. 7 is a vi w like FIG. 6 but using a workpiece 
according to th inv ntion. 
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SPECIFIC DESCRIPTION 

As seen in FIGS. 1 and 2 a plate workpiece 1 is held in 
an forming apparatus 2 comprised of a stationary die 3 formed 
with a square- section cavity 5 in which a punch 4 can slide in 

5 parallel directions P x and P 2 . One planar interior surface 16 of 
the cavity 5 is set back and forms a shoulder 6 directed backward 
in the direction P 2 and a confronting planar surface 15 of the 
punch 5 is cut back to form a shoulder 7 confronting the shoulder 
6. The punch 4 fits complementarily in the cavity 5 and is only 

io spaced from it at the surfaces 15 and 16 between the shoulders 6 
and 7 in a rectangular region having a constant depth d x measured 
transverse to the directions P x and P 2 equal to the thickness of 
a plate- shaped metal blank 1. 

The shoulders 6 and 7 are planar and can be 

15 perpendicular to the directions P x and P 2 but preferably are 

canted at a slight angle thereto so that they converge outward 
away from the punch 4. The punch surface 15 is roughened to 
increase friction forward, that is downward in the drawing from 
the shoulder 7 but the confronting surface 16 of the cavity 5 

20 upward of the shoulder 6 is machined smooth. 

In addition the die 3 is provided with an abutment 10 
having a planar face exposed in the cavity 5 and displaceable 
perpendicular to the directions P x and P 2 in a passage 9 away 
from th cavity 5 against the force of a powerful compression 

25 spring 11. A pressurized hydraulic fluid could replace the 
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spring 11. A stop or spacer 14 is provided in the die 13 for 
engagem nt with a rear fac 13 of the abutment 10 to limit its 
movement away from the cavity 5. 

In use the punch 4 is pulled completely out of the die 
3. Then the punch 4 is fitted to the cavity 5 with its shoulder 
spaced retracted far enough to space its shoulder 7 outside the 
die 3 by a distance equal to at least a length or height h x of 
the plate 1 measured parallel to its plane. The punch 4 is 
pushed downward in the direction P x until the leading edge of the 
plate 1 engages the shoulder 6 . Further force applied in the 
direction P x will longitudinally compress the plate 1 into a 
workpiece la which deforms outward into the passage 15 , pressing 
back the abutment 10 against the force of its spring 11 until it 
seats against the stop 14. During this compression, which is 
applied longitudinally and causes the workpiece to extrude 
transversely, the back face of the workpiece plate 1 is in full 
surface contact with the rough face 15 of the punch 4. This 
forms a bump 12 on the workpiece la having a shape corresponding 
to that of the passage 15, the bump 12 having a planar end face 
like the end of the abutment 10. The finished workpiece has a 
height h 2 that is less than the height h x . The slight canting of 
the two edges or shoulders 6 and 7, the roughness of the punch 
surface 15, and the smoothness of the surface 16 ensure that the 
workpiece 1 will slide along the die 3 and lie flat against the 
punch 4. 
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FIGS. 3, 4, and 5 show how this system can be applied 
to a workpiece 17 to provided it with central thickened regions 
18. These thickenings increase strength at critical corner and 
edge regions/ while the rest of the workpiece 17 is left thin so 
5 that it is quite light. 

FIG. 6 shows how in the prior art two plates 19 and 20 
are welded together at 21. This action erodes the plates 19 and 
20 at 22 reducing plate thickness s and thereby weakening the 
plate 19 locally. 

io According to the invention a similar weld at 25 between 

two plates 24 is effected where the plate 23 has been thickened 
so that no thickness is lost. 



- 8 - 



